This Page Is Inserted by EFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representation of 
The original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will Hoi correct images, 
please do not report the images to the 
Image Problem Mailbox. 




|» „,SU.,»14I1434 A1 

au - F ?l R 99/10 17/04 



rOCYAAPCTBEHHU* HOMMTET CCCP 
nO AE/1AM M306PETEHMM M OTHPUTk* 



OnMCAHUE W305PETEHHH 

K ABTOPCKOMY CBHAETEH bCTBy 



(21) 4150202/22-03 

(22) 24.11.86 

(46) 23.07.88. Bioji. Ns 27 

(71) TaTapcKHH rocynapcTBeHHufi Hay4HO-HC- 

CneAOBaTC^bCKMfl H npOeKTHblH HHCTHTyT 
cTaTHHnHHe(J)Tb> 

(72) H. H. KyApnwoB. M. M. 3a™poB, 
P H PaxHBHOB h H. T. KDcynoB 

(53) 622.248.1(088.8) 

(56) ABTopcKoe cBHAeTeJibCTBO CCCP 
k 899848, mi. E 21 B 29/02, 1980. 

ABTODCKOe CBHACTeJlbCTBO CCCP 

K» 1216320. mi. E 21 B 17/04. 1984. 

(54) CnOCOB YCTAHOBKH riATPYBKA B 
OBCAAHOF1 KOJIOHHE 
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Baiomefi npoM-CTH h no3Banner noBbicnTb Ka- 
m€ctbo coenHHeHH* naTpy6Ka c oCcaflHoft ko- 



jioHHOft «a cMer noBwuieHHH tohkoctm coean- 
HeHHH npH oAHOBpeMeHHOM noBbiuieHMH ero 
repMCTHMHocTM. Cnoco6 BicniOMaeT aanonHeHHe 
pacTOMeK 6 h npoTOMCK 7 naTpyfiica (n) 3 rep^ 

MeTH3Hpyi0lUHM IlOKpblTHCM. 33TGM ll 3 

cnycKaioT h ycTaHaB^HBawT b ckb3)km- 
H e c np^orceHHeM oceBoro yciwiHfl.. B pe- 
3yjibTaTe ae<})opMHpyeTCW cpeAHaa Macrb n 3. 
nepexoAHbie 30Hbi pacTOMeK 6 h npoTOMeic 7 
A e<t>opMHpy*cb. o6pa3yiOT hs iroBepxHOCTH n 3 
Bbicrynbi, B3aHMOneHCTByiowHe co ctchkoh o6- 

C3AH0fi Tpy6bl 1. H 33MKHyTbie ROJIOCTH. B KO^ 

TOpux noBbiujaeTCH n3&ncHHC. >KecTKocTb n 3 
noBbiuiaercH h aa/iee ero Aon<wiHHT£JibHO Ae^op- 
MHpym b paflHa^bHOM HanpaBJieHHH, npmua- 
AUB3H k HeMy BKyTpeHHee paAHajibHoe ycwiHe. 

npH 3T0M BblCTynbl 5 BHeApH»TCH B CTCHKy g 

Tpy6u 1. 2 H^. 
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TART * Q49 89-045028/06 * SU 1411-434- A 

Installation of pipe Into casing in mining industry - in which pipe with 
alternating grooves and recesses is subjected to axial load and to 
action of inner radially acting force 
TARTAR OIL IND 24.11.86-SU-150202 
(23.07.88) E21b-17/04 B21b-29/10 
24 11 88 as 160202 (1614GW) 

Alternating recesses (6) and grooves (7) of the pipe <3] |«£ covered 
by a sealing cpd. the pipe is lowered Into a well and subjected to axial 
load. As a result, the middle portion of the pipe (3) is deformed and 
Its sections between the recesses (6) and grooves (7). Closed cavities 
contg. the compressed sealing cpd. and projections (6) are formed. 
Rigidity of the pipe (3) increases and It is further subjected to Inner. 
:radlally acting force. Under the action, the projections (5) are 
pressed tightly against the string (D- . . . 

The steel pipe (3). placed in annulus between two tubes of 114 and 
,60mm dia. and 7mm thick, is welded to the inner tube. The pipe (3) 
1 10mm thick has middle deforming section with alternating 2 
•recesses (6) 6mm deep. 10mm wide and 4 grooves (7) 6mm deep. 
:7mm wide. Thickness of the section between the recesses and 
~\ grooves is 4mm. A cone (4) Is placed in the pipe (3) and forced in 

■:j with 1600kg force to deform it in axial and radial direction andjpress 

it against the outer tube. The force is then increased to 9000kg 

Increasing deformation and tightness of the joint 
USB/ADVANTAGE - The operation, employed when casing string 

is repaired, ensures high strength of Joint and Its increased 

tightness. BuL27/23.7.88. (2pp Dwg.No.1/2) 

N89-034343 
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HaoepereHHe othochtc* k He<pTeAo6uBaio- 
uiefi npoMUUMieHHOCTH, b nacTHOCTM k cnoco- 
6a« peMOHia oocaAHofi komhhu ckb3>khh. 
Umbio HSoOpereHMH hbjuktcsi noauuieHHe 
aMeaBa coeAHHeHHfl narpyfiKa c o6c3AHOH 
koaohhoh aa cner noauuieHHB npoMHOCTH CO«- 
aHHeHHfl np« oflHoepeMeHHOM iiobuuichhh ero 

"^TJSTii 2 H3o6pa*eHbi aranu yoraHOB- 
kh naTpy6Ka B 06C3flH0H kojiohhc 

Cnoco6 ocymecTBJiflioT oieayioiaHM o6pa- 

Tdv6w 1 h 2 c ycraHOBJieHHbiM Ha BHyT- 
pCHHefi H3 hhx narpyfiKOM 3 ycTBHBMHBaiOT 
kohikhtphmho «pHr. I). Bo BHyrpt, naT P y6- 
Ka 3 bboaht cyrceHHyx, Macxb pacu.H P H»u«ro 15 
KOHvea 4. npHWi8AMBa»T k n3Tpy6Ky 3 oce- 
reV-He. a peayAbTare 
ca cpcAHHR MBcn, naT P y6Ka (<|>Mr. 2). ilepe 
xoiHwe soma 5 pacroMeK 6 h npoTOseK 7. aa- 
X nr«eHH U x rcpMCTM3HpyiomHM "g""; 
aetbopMMpytJCb. o6pa3yor Ha noaepxHocrH 
SSyXu 3 BU cryn«. BaaHMOAeftcTBywuiHe co 
mHKOH oocaAHofi rpyOu i. h aaMKHyrue no- 
jiocth. sanwiHeHHue repMernsHpyioiuHM Mare- 

PH3JI0M. B aaMKHyTUX nWIOCTHX npH 3T0M O0- 

oaaveTCH AaMeHHe h wecrKOCTb naTpyoKa 3 25 
Suae™. B to *e apeM*. 3th aa-KHyjue 
nanocTH. o6 P 330B3HHb«e KOHTaKTHpywmHMH 

MORAY COOOfi npH CMUK3HHH HOBepXHOCTHMH 

pacrweK 6 h npotoMeK 7 h aancwiHeHHue yn- 

pyfHM M3TepH3AOM, H3MeHHI0T. OKpyrjlHH, KOH- 

AHrypauHW noBepxHocrH cKOflbweHHH MeT3A- 30 
JiHMecKHx cnoeB n P H fl e<t>opMH P OBaHHH narpye- 
Ka. cnocoficTByioT paBHOMepHOMy pacnpeAeJie- 
hhk> HanpjHKeHHfi b nepexoAHUx soHax wonjiy 
pacTOMKaMH 6 h 7, npeaorBpamaji hx. paapy- 
uienne. riocJie CMUKaHHii KOHTaKTHpy»WHX 
Htmas co6oil noBepxHOCTefl pacT<weK h npo- 35 
TOseK, o6paaoBaHHH 3aMKHyrux noAocreH H 
BbicrynoB hoa AeficTBHeM npHJiorceHHoro oce- 
aoro ycwiHfl pacuiHpjiioiuHfi KOHyc 4 nepeMe- 
ma»T oTHOcHTCAbHO naTpy6Ka 3 h AonwiHH- 
TeflbHO ae<popMHpy»T ero b paAHa/ibHOM H3- 
npaweHHH, bhca(mw BbicrynH 5 b creHKy OO- 
CaAHOfi Tpy6bl 1. 33MKHyT3H nOJIOCTb 8. 00- 

pasoBaHHai noBcpxHocTHMH naT P yOK3 h ctch- 
ksmh o6caAHofi Tpy6u I. TaKwe AonwiHHTenb- 

HO ytUIOTHHCTCH 



„ TpyOu 2 AHaMexpBMH 114 H 60 mm c toa- 
Lhoh creHKH 7 mm. MroroBJieHHUX H3 Ct. 20, 
cxperu.eHHb.fi c BHyrpeHHefi H3 hhx 
cbbS Te "OK333HO) narpyoOK 3. aunoA- 
HeHHUfi H3 Ct. 10 c tojhuhhoh creHKH 10 mm. 

B cpeAHefi 43CTH AetpopMHpyeMUH 
Sore ipiy»«-« y - 1-ejojMj; 

6 MV6HHOH 6 MM. UlHpHHOH 10 MM H MCTUpUM 
nnoTOMK3MH 7 rAy6HHOfi 5 H UlH P HHOH 7 MM 

ShShImh P e3HH0ii. Tojiiuhh3 nepexoAHOH 

MH?mS!5 PBCTOMKBMH 6 H npOTOMKBMH 7 CO- 

S Vm. Bo BHyrpb naxpy6K3 mscthmho 
n^mVJt paciuHpHwiuHficH KOHyc 4 h np H - 
: S „eMy P oceaoe ycu,He ao 1500 Krc. 



40 



MepeAywiUHecH pacroMKH h nporoiKH B3a- 
HMOAefic?ay«r Me*Ay coOofi no = k- 
thdvwiuhm noaepxHOCTHM. o6pa3y»T asMwiy 
rZ Zocth. 3an<v.HeHH H e ynpyrHM mwi- 
LaeMUM MatepHB^OM. HanpMMep pwhhoh. nar- 
leJopMHpyercfl b oceBOM k paAHaAbHOM 

Si ^H)KHM8eTCfl BUCTyMMH 7 K 

creHKe o6c3AHofi T P y6u 1. now « W*""" 
KOHT3KTHpyK>uiHX fioBepxHocTeH pacToieK H 
K „ 0 poTo"K P npH,o«eHHoe k Pacmnprno^My ko- 
„vcv 4 oceBoe ycHAHe noBUiuaioT ao 9000 Krc 
" y A ono fl HHT^bHO Ae4»opMH P y»T narpyeoK a 

P 3AH3AbH0M H3r.p3B7.eHHH H3 4 MM. ■»»»«• 

BucrynsMH 7 b creHKy o6caAHofi rpyfiu 1. 33M- 

KhSh nOnOCTb 8. 06 P a30B3HH3H 3THMH BW 

ciynaMH h cteHKofi tpyeu 1 h saiuMHeHHan 
beaHHOfi xaKwe Aon on h htcji bHO yrmoTHHercB. 
SpaayercB npoMHoe h repMCTHMHoe T P y6Hoe 

COeAHHeHHC 

(popuyAa u3o6pereHiui 

Cnoco<5 ycraHOBKH narpyOKa b o6caAHofi 
kcwohhc BiwioMaiouJLHfi cnycK b cicBattHHy nax- 
oy6k3 c qepeayiomHMHCfl pacTOMKaMH h npoTOM- 
KaMH m ero ycTaHOBKy c npH/ionceHHeM oceBo- 
ro vcwihh. oTAimaiomuac* TeM t mto, c ue^bio 
noBbiuieHHH KaMecTBa coeanHeHH* naipyOKa c 

06C3AHOH KO^OHHOH 33 CMCiT nOBblllieHHJ! TOH- 
HOCTM COeAMHeHMfl n P H OflHOBpCMCHHOM HOBW 

ujchhh ero repMerHMHocTH, nepeA cnycKOM nai- 
oy6k3 pacroMKH h npoTOMKH 3ano7iH5»OT repMe- 
TM3HpyK>mMM noKpuTHeM, a no^e^aHOBKH 



ih wwMnwn «K/ TH3HDYK)mHM nORpUTMeM, a iivw.* ;v.- 

yiwoTHHCTCH. 45 naTD v6Ka k HeMy npHWiaAWBaioT BHyrpeHHee 

hpuMep. B MempyfiHOM rrpocTpaHCTBC ^koh- £JJ 

ueHT P H4H0 ycT3 hob/1 eHH hi x o6caAHO« Tpyobi i r 



1411434 




0uz.2 



CocTaaHTejib H. /IeeKoeiia 
PeaaKTop T. Bo/iKOBa TexpeA M. Bepec KoppcKTop T. Pcujcthmk 

3aKa3 3629/29 THpa*53l floAmicHoe 

BHHHRH TocyAapCTBeHHoro kom htcta CCCP no AC/tan M3o6p«TeMMfi m oTKpbiTwfi 
M3035.MocKaa, )K— 35. PayuKKa* Ha6.. A. 4/5 
npoM380ACTBCHHo nortMrpa(J)HMecKoe npeAnpHRTHC. r. y*ropoA, y*. npocKTHaa. 4 



[national emblem] 

UNION OF SOVIET SOCIALIST REPUBLICS 

USSR STATE COMMITTEE ON INVENTIONS AND DISCOVERIES 

(19) SU(ll) 141 1434 Al 
(51) 4 E 21 V 29/10 17/04 

DESCRIPTION OF INVENTION 
To Copyright Certificate 
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(46) 7/23/88, Bulletin No. 27 
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(54) METHOD OF INSTALLATION OF A CONNECTING PIPE IN A CASING 
STRING 

(57) The invention is in the area of oil production and allows for the increase in the 
quality of connection of the connecting pipe and the casing string by means of increasing 
the precision of the connection while simultaneously increasing its air tightness. The 
method includes the filing of the recesses, 6, and grooves, 7, of the connecting pipe, 3, 
with a sealing coverage. Then the connecting pipe, 3, is lowered and installed in the well 
with the application of axial force. As a result, the central section of the connecting 
pipe, 3, is deformed. The transitional zones of the recesses, 6, and grooves, 7, while 
deforming, form protrusions on the surface of the connecting pipe, 3, which interact with 
the wall of the casing pipe, 1, and closed cavities, in which pressure increases. The 
rigidity of the connecting pipe, 3, increases and it is further additionally deformed in 
radial direction applying to it radial force. As a result, the protrusions, 5, penetrate the 
walls of the pipe, 1, 2 drawings [sic] 

[see source for figure] [lower right margin] (19) SU (1 1) 141 134 A 1 



[Figure 1] 



source for English] 
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The invention is in the field of oil production and particularly in the area of method for 
the repair of the casing string of a well. 

The purpose of the invention is to improve the quality of the connection between the 
connecting pipe and the casing string by increasing the strength of the connection while 
increasing its air tightness. 

Figures 1 and 2 show the stages of installation of the connecting pipe into the casing 
string. 

The method is carried out in the following manner. 

The tubes, 1 and 2, with the connecting pipe, 3, installed in the inner tube are installed 
concentrically (Figure 1). The narrowed portion of the expansion cone, 4, is inserted into 
the connecting pipe, 3. Axial force is applied to the connecting pipe, 3, as a result of 
which the central portion of the connecting pipe is deformed (Figure 2). The transitional 
zones, 5, of the recesses, 6, and grooves, 7, filled with a sealant, while deforming, form 
protrusions on the surface of the connecting pipe, 3, which interact with the wall of the 
casing string, 1, and closed cavities filled with sealing material. At this point, pressure is 
created in the closed cavities and the rigidity of the connecting pipe, 3, increases. At the 
same time, these closed cavities formed by the surfaces of the recesses, 6, and grooves, 7, 
interacting during shifting and filled with elastic material, change — rounding it up — the 
configuration of the surface of slippage of the metal layers during the deformation of the 
connecting pipe and contribute to the equal distribution of strains in the transitional zones 
between the recesses, 6 and 7, [sic] while preventing their breakage. After the fusion of 
the contacting surfaces of the recesses and grooves, and the formation of closed cavities 
and protrusions under the effect of the applied axial force, the expansion cone, 4, is 
moved in reference to the connecting pipe, 3, and is additionally deformed in radial 
direction while implanting the protrusions, 5, into the wall of the casing string, 1. The 
closed cavity, 8, formed by the surfaces of the connecting pipe and the walls of the casing 
pipe, 1, is also additionally packed. 

Example. In the inter-tube space between the concentrically installed casing tube, 1, and 
tube, 2, with diameters 114 and 60 mm and thickness of the wall 7 mm, made of Steel 20, 
is installed a connecting pipe, 3, affixed with an inner weld (not shown), made of 
Steel 10, with a thickness of the wall 10 mm which has a deformable section in its center 
with alternating two recesses, 6, with a depth of 6 mm and width 10 mm and four 
grooves, 7, with a depth 5 [mm] and width 7 mm filled with rubber. The thickness of the 
transitional zone between the recesses, 6, and the grooves, 7, is 4 mm. An expansion 
cone, 4, is placed partially inside the connecting pipe and axial force of 1500 hp is 
applied to it. 

The alternating recesses and grooves interact with each other along their contacting 
surfaces, form closed cavities filled with elastic incompressible material, such as rubber. 
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The connecting pipe is deformed in axial and radial direction and adheres with the 
protrusions, 7, to the wall of the casing tube, 1. After the fusion of the contacting surfaces 
of the recesses and grooves, the axial force applied to the expansion cone, 4, is increased 
to 9000 hp and the connecting pipe is additionally deformed in radial direction to 4 mm, 
pressuring the protrusions, 7, into the wall of the casing tube, 1. The closed cavity, 8, 
formed by these protrusions and the wall of the tube, 1, and filled with rubber is also 
additionally packed. Strong and tightly sealed tube connection is achieved. 

Claims: 

Method of installation of a connecting pipe into the casing string including a lowering of 
a connecting pipe with alternating recesses and grooves into the well and its installation 
through the application of axial force characterized by the fact that, for the purpose of 
improvement of the quality of the connection between the connecting pipe and the casing 
string by means of increasing the precision of the connection while simultaneously 
increasing its air tightness, prior to the lowering of the connecting pipe, the recesses and 
grooves are filled with a sealant and after the installation of the connecting pipe, inner 
radial force is applied to it. 
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Figure 2 



[see original for figure] 
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